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. | _ defense of the United States within th.e meaning of 7943
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The transmission or the revelation of its contenis in any
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© - SUMMARY

v Tests of the eXper'imentél‘ mbdel of the cache marker system were per-
- formed in the field to determine the ’abili’gy of the detector to accurately
‘locate the position of the transponder when only the apbro:iixﬁate position of
| the transponder is known. The results of the tests showed that the i:osition

- of the transponder could be determined to within one or two inches of its

3 @ i} center, The detector demonstrated a horizontsl range of detectability of four

. feet with the transponder buried five feet below the surface of the ground and

five feet with the transponder buried four feet below the surface of the ground.
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 On October 30, 1953, a representative of the sponsor and representa-

.tives-,of conducted a field test of the cache marker syste §6X1

"~ The fleld test co*xsmsted of burying three transpondera, locatn.ng the

.posn.t:\.ons of the transponders with the detector, and digging up the ‘transponder

‘ at the 1ndicated positions to detenune how - accurately their positions had been
located. The horizontal ranges-' a‘o _which the transponders were detectable were
v‘r‘n'easured. The frequency' shiftsb of the resonant frequencies of the transponders

'were megsured with the detector,

The transponders used for this test were resonant at 83, 98.5 and

106.3 KC in air. Their construction consisted of a plexiglass coil fbm wound

with 60 turns of Litz wire made of 2l strands of No. 30 wire woven on a glass

fiber core. The coil and its tuning capacitor were impregnated with a heavy

: ooating of cerese wax and incased in fibre glass reinforced polyester resin

~ghell.

The site wasvprepared by digging holes five feet deep with a trench ]

’diggei‘. The transponders were placed in these holes and the holes were filled

with dirt with the use of a bulldozer, Two of the transponders were buried

five feet below the level of the g’round' end the third was buried ati four feet
‘below the ground, After the holes had 'been filled the bulldozer leveled off

the ground so that the locations of the holes were not discernible, FMarkers

which had been left to locate the positions of the transponders had been

shifted by the bulldozer.
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The representative of the sponsor was briefly instructed on how the

detector was used and then he proceeded to locate the first transponder. He

" encountered some difficulty at.first for two reaéons. The rotating capscitor
.operated intermittently and he mlxed up the use of the amplitude control .and
~ the fine tuning control. He had much less dlfficulty in 1ocating the other two

'.transponders,

The transponders burled at a depth of Tive feet had a horizontal

f range of detectability of about four feet, The transponder_burled at_a depth

" of four feet had a horizontsl range of detectability of five feet. Measure-
‘ments were made to determine how close the transponder would have to be approach- -
~ed when walking rapidly along a straight path to obtain a positive indication '
‘of the presence of the transponder. This information ﬁas obtained with the

~ detector tuned ﬁo the resonaht ffeduenoy of the transponder in the ground withe ‘

. out any furﬁher'adjustment as the detector was carried along, _This distance

was found to be abput two to two and a half feet. This determines that where

the detector is tuned to the proper frequency before the search is started,

detection should be accomplished by walking parallel paths four to five feet

~ apart.

The posifions of the transponders as located with the detector were
marked and the ditch digger dug holes at these positions. = It was found that
tﬁe positions had been located to within one or two inches of the centers of
the trénsponders. ;

The ground‘consisted‘primarily of clay and was wet due té two pre-
ceding days 6f rain. The resonant frequency was lowered by the following

amounts due to the increase in distributed capacity caused by having a gresater

‘dielectric constant for the surrounding medium. For the 83 KC transponder
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- 0,28 XC, for the 98;5 Kd tra:nspondér 0030 KC, and for the 106.3 KC transponder
0.8 XC. | |

The sponsé}r"s represéntative indicated that operation could be ime
proved »by pédkaging the detector so that it could be more easily carried with
- the detector coil par'éllel tovthé ground and by elimination of the rotating

capacitor, Both items are presently under consideration,
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